This study aims at assessing changes in the surface water quality in Dong Nai province (2010)(2011)(2012)(2013)(2014) 
INTRODUCTION
According to Cooke et al. [1] , surface water quality can be assessed through the pollutant loads and concentration. Previously, the river water quality is assessed through the concentration of individual pollutant compared to local standards, thence compared to general evaluation approaches through Water Quality Index (WQI) as NSF WQI (USA), Bhargava-WQI (India), CCME-WQI (Canada), etc. The related WQI researches and applications in Vietnam [2] [3] [4] [5] are the basis for building suitable surface water quality model for the study area. In 2011, the General Department of Environment issued WQI calculations Handbook for using in Vietnam.
About pollutant loads, many studies have been implemented [6] [7] [8] . In Vietnam, the pollutant loads calculation is approached in two ways: (1) Rapid Assessment [9] [10] [11] , (2) Based on specific concentration of waste sources (C) and the waste flow (Q) [12] [13] [14] .
The relationship between changes in surface water quality and pollutant loads is an important basis for planning the management measures, especially in Dong Nai province -one of the fastest growth localities in the Southeast of Viet Nam. Accordingly, this research focuses on assessing the changes in surface water quality in the main river (2010-2014) and calculating the pollutant loads which arise from natural and artificial waste sources (2013, 2020, 2030) in Dong Nai province, thereby providing valuable scientific information to serve local surface water management,
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contributing positively in ensuring sustainable development and creating basis for further studies on water resources as calculating load capacity, etc.
METHODS

Gathering data
The monitoring data of surface water quality (2010-2014) from the Department of Natural Resources and Environment of Dong Nai province (Fig. 1) , the pollutant emission coefficient, the local statistical figures and development plan, etc. 
WQI Calculating
There are many ways to calculate WQI such as NSF-WQI (USA), Bhargava (India), etc. and several ways based on or developed from these approaches. Table 1 shows the scale to assess water quality according to the WQI index. Table 2 presents pollutants' concentration and emission coefficient for each wastewater source, used for calculating pollutant loads. The pollutant loads scenarios arising in 2020 -2030 are built respectively as follows:
The pollutant loads scenarios
The first Scenario -high emissions scenario: the concentration of pollutants remains unchanged in comparison with the current, denoted as H.
The second Scenario -medium emissions scenario: the concentration of pollutants is treated in a certain way; accordingly, the current wastewater will be treated to meet the category B; denoted as B.
The third Scenario -low emission scenario: All wastewater is treated to meet the category A; denoted as A. : At the present, Dong Nai province has not published land use plan, so the assumption is no significant changes in the land use in the future. 
RESULTS AND DISCUSSION
Assessing changes in surface water quality on the main rivers in Dong Nai province
The changing trend in surface water quality seemed relatively similar over the years (2010) (2011) (2012) (2013) (2014) . Besides, the water quality fluctuated significantly seasonally: water quality in the dry season was better than that in the rainy season; the water quality differences between the two seasons can be seen clearly in 1 and 4 segments of the Dong Nai river (Fig. 2) . 
Calculating and forecasting pollutant load in Dong Nai province
Pollutant loads calculation results in 2013 by administrative units and by source of waste is presented in Figure 3 and Table 3 , respectively. Pollutant loads in Nhon Trach, Vinh Cuu, Tan Phu, Dinh Quan, Xuan Loc districts and Bien Hoa city hit the highest records of the 11 administrative units in 2013 (Fig. 3) . Vinh Cuu, Tan Phu, Dinh Quan, Xuan Loc district emitted a huge COD, BOD5, TSS loads, accounted for nearly 47̀ %; TN and TP loads were approximately 36 % of total loads of Dong Nai. The main cause was the rainfall runoff.
Pollutant loads in Nhon Trach district and Bien Hoa City also contained a large number of COD, BOD5 and TSS loads (average about 20 %), mainly from local household and industrial activities. Bien Hoa city was the area having the highest TN and TP emission (more than 24 % and 35 % of total local loads, respectively).
Among the five sources (Table 3) , runoff (natural source) contributed a largest number of loads: BOD5, COD and TSS accounted for nearly 90 % of total loads; TN and TP were about 43 %. Domestic wastewater had high BOD5, TSS, TN and TP loads. Industrial wastewater emitted less of loads, approximately 6 % loads of artificial sources. Livestock wastewater's TN loads was nearly 40 % of TN from artificial sources; BOD5 and TSS fluctuated about 25 %; COD nearly 15 %. Although aquaculture contributes a small percentage of economic structure, COD loads were huge, especially COD. Fig. 3 . Pollutant loads of Dong Nai province in 2013 by administrative units Pollutant emission scenarios in the period 2020-2030 were calculated and presented in The 2 nd segment of Dong Nai river and its tributaries (flowing through Vinh Cuu district): Similar to the 1 st segment, this area is sparse population, economic and production activities are trivial. Thereby, the main pollutant loads come from runoff source. The content of TSS, turbidity, Coliform raised in rainy season is the cause making local water quality decline.
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The 3 rd segment of Dong Nai river and its tributaries (flowing through Bien Hoa city): receiving almost wastewater from urban and industrial activities of Bien Hoa city via rivers, streams and sewers, etc. Besides rainwater runoff, Bien Hoa city also contributed significant pollutant loads from household and industrial activities (average loads were 40 % of the total loads of 2 sources in Dong Nai). This is the main cause making concentrations of nutrients and microorganisms appear in the whole year. 
CONCLUSION
The quality of surface water in the main rivers of Dong Nai province in the period 2010 -2014 improved significantly during the dry season but tends to decline during the rainy season with presence mainly of TSS, turbidity and coliform, etc. The 2nd segment of Dong Nai river had the highest water quality, conversely, the 3rd segment and its tributaries in Bien Hoa city have the worst quality, especially in San Mau stream -Cai river and Linh stream -Cai river.
Regarding pollutant loads, besides natural sources (rainwater runoff), household, livestock and aquaculture are various artificial sources contributing most loads. In 2013, pollutant loads from industrial and household activities in Bien Hoa city accounted for a large proportion (40 % each source); livestock activities developed in Xuan Loc district (nearly 20 %); aquaculture activities in Nhon Trach district contributed more than 75 % of the corresponding total loads in Dong Nai. In the period 2020 -2030, pollutant loads of household, aquaculture and livestock will increase and create pressure on the quality of the local environment, particularly the 3 rd and 4 th segments of Dong Nai river, requiring appropriate management and attention.
